The role of protein kinase C in the desensitization of rat pancreatic islets to cholinergic stimulation.
It is well known that protein kinase C (PKC) plays an important role in mediating insulin secretion in response to cholinergic stimulation. In various cells PKC also mediates a desensitization process. The role of PKC for homologous desensitization of the insulin response to repetitive stimulation with the muscarinic agonist carbachol (CCh) was investigated in perifusion experiments using isolated rat pancreatic islets. Repetitive (six times) stimulation with CCh (100 microM) reduced insulin secretion over time (up to 50% during the second challenge). This was not a toxic effect since the desensitizing effect was mostly washed out after 45 min. When PKC was downregulated by long term preincubation (20 h) with 200 nM phorbol 12-myristate 13-acetate (TPA), the initial stimulation of insulin release by CCh was reduced by 50%, and a desensitization by further CCh stimulation was no longer obvious. In contrast, when other compounds with different mechanisms of actions for inactivating PKC were used, i.e. PKC inhibitors such as staurosporin (100 nM), Ro 31-8220 (5 microM) or PKC peptide(19-31), the insulin secretion in response to CCh was reduced but the desensitization was not abolished. When PKC was downregulated or inhibited by the above methods, the PKC activator phorbol 12-myristate 13-acetate (TPA; 200 nM) was no longer able to evoke an increase in insulin secretion during static incubation, i.e. these control experiments indicate a real PKC inhibition. When heparin (50 microg/ml), an inhibitor of G-protein coupled receptor kinase (GRK), was used, the desensitization of the cholinergic stimulation of insulin release remained unchanged. The data indicate that PKC plays a role in CCh-mediated insulin secretion and also show a desensitization of this effect after repetitive stimulation with CCh. The data further indicate that specific PKC isoenzymes that are inhibited by staurosporin or Ro 31-8220 do not take part in the desensitization process, while isoenzymes that are downregulated by TPA are involved. It may be speculated that a hitherto unknown PKC isoenzyme that is downregulated by TPA but not by the other used PKC inhibitors is involved in the desensitization process, or that a nonspecific effect of TPA is involved. Members of the GRK family are not involved in the desensitization process of CCh.